
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



[ i5 ] 



A MEMOIR on the CONSTRUCTION of SHIPS. 
it; &> GEORGE SHEE, Bart. M. R. I. A. 



JTjlLLOW me to fubmit to you a few thoughts on (hip- Read Nov. i, 
building; a fubjecl which, from its national importance, would I794 ' 
feem to claim the attention of the moft enlightened, but which 
has heretofore been confidered by few, except mere mechanics. 
My motive for addrefling you is to promote the public good ; 
and as the remarks I fhall make are more the refult of ob- 
fervation and experiment than of fcientific refearch, I am per- 
fuaded you will judge them with indulgence. I fliould not 
indeed hazard them but upon the idea that great improvements 
in the arts have been fuggefted by perfons who were not 
artifts, and that objects may fometimes prefent themfelves in 
a more clear point of view to unprejudiced minds, than to 
minds much more informed when biafTed by predilection for 
eftablifhed fyflems. 

I was firft led to fufpect that the conflruction of mips 
built in Etirope admitted of improvement, by obferving that 
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veffels employed on the river Ganges, and on different coafts 
of India, carried great burdens in proportion to their dimen- 
fions ; and on examining them I found that, however widely 
they differed from each other in appearance, great expanfion 
was common to them all. In order to afcertain their propor- 
tions I had exacl models made of feveral of them, which I 
mall be happy to fubmit to the infpection of your Society. 
The veffels of the Ganges, it is true, being conftru&ed to 
move at times in fhallow water, were not I found well cal- 
culated to fail near the wind ; but this defedl I knew could 
be remedied ; and it was fufficient for my purpofe to afcer- 
tain the fa<5t, that, when even heavily laden, they could be 
moved with greater velocity than veffels on the European con- 
ftruction, of the fame burden, could be by an equal impulfe 
with ballaft only on board. 

The opinion I had thus formed was ftrengthened in the 
couffe of a voyage from Bengal to England. Obferving that 
the Rodney, a Company's fliip, which I was on board of, 
appeared longer and failed fafter than other Indiamen, I made 
inquiry as to her conftru&ion, and was informed that, on laying 
her keel, flie had been intended for a fhip of much more confi- 
derable burden, but that, owing to a temporary fcarcity of timber, 
all her dimenfions had been abridged, except that her length 
was fuffered to remain, and confequently to exceed by fome 
feet the ufual proportion. On our arrival in the channel, 
with the wind about a point before the beam, we overtook 
a fleet of Weft Indiamen, and we outfailed them with fuch 
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facility that they might almoft have been fuppofed water- 
logged. 

These obfervations, with many others, led me to beftow 
more attention than I had before paid to an examination of 
the mechanical principles applied to the building of mips ; 
and the more I extended my inquiries, the more I was con- 
vinced that their conftruction was defective : Had, however, 
my conclufions not been ftrengthened by previous obfervation, 
I fhould not have obtruded them on your attention ; for I 
am myfelf fo much an infidel in theoretic fyftems in general, 
that I offer confiderable violence to my mind whenever I 
fubfcribe to their truth, unlefs confirmed by fomething like 
experimental proof; and I fhould not therefore expect from 
others much attention to remarks merely theoretic. 

A glaring defect in fhips employed in tranfporting mer- 
chandize is, that they draw too much water, or are conftructed 
too deep. It is well known that every floating body propelled, 
muft, in its progrefs, difplace a body of water equal in weight to 
itfelf, and in bulk to the part of it fituated below the furface j 
and that this operation muft be repeated fo often as the body 
moved advances a di fiance equal to its own length. Now as 
the line of leaft refiflance from the water difplaced is upwards, 
it follows that the force neceffary for its removal muft be 
great in proportion to the diftance of any part of it from 
the f'uria e, and hence arifcs the facility with which veffels 
drawing little water are moved, even when the burden they 
carry is confiderable. 
Vol. VI. C Another 
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Another defect in merchant vefTels is, that they are too 
fhort. The progrefs of a Ihip that wants length is impeded 
by perpetual afcent and defcent, even in water but moderately 
agitated ; while one that has it proceeds with little more than 
direct motion. But this is not the only objection to want of 
length : — The tendency of the upper fails of a fhip is, not only to 
propel horizontally, but, in a very confiderable degree, to prefs 
down the head and elevate the ftern, as will appear evident when 
it is confidered that the mail is acted upon as a lever, the upper 
deck is the fulcrum, and the parts above and below it the two 
arms. Now the action of the wind that fills the upper fails 
is nearly upon the point of the long arm, and the degree of 
refiftance to the deprefTing force fo caufed is determined by 
the length of the line from one extreme horizontal point of 
the ihip to the other ; when therefore this line is fhort, in 
proportion to the height of the mail, the effect is not only 
evident in a high or ripling fea, with the wind fair and 
ftrong, but even in fmooth water, the veffel, particularly if 
fmall, proceeds with evident deviation from the horizontal 
pofition which her hull is intended to preferve, as well when 
in motion as at anchor ; and by this means the points of 
direct refiftance are multiplied, as the height of the frothy 
wave at the bows of fuch vefTels in their progrefs, or the 
difproportion of that wave to their velocity, fhape and fize, 
evidently fhews. 

A third defect too, not lefs flriking than thefe, is that 
the vefTels I mention are too narrow. A few feet of length 
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add little to the fize of fhips as to burden, but a fingle foot 
in breadth increafes prodigioufly their capacity to fuflain weight. 
The fhape of merchant vefTels in general may be faid, from 
its tendency, to refemble an extended wedge perpendicularly 
placed ; every ton additional weight prcfTes them down confi- 
derably, and from the practice of overloading them, in order 
to proportion their burden to their failing charges and ori- 
ginal coft, they commonly proceed on a voyage almcft buried 
in the water. To this circumftance alone the lofs of numbers 
of them may be afcribed ; for a captain rauft be politive that 
the danger is exceffive before he can hold himfclf justified in 
attempting to lighten the fhip ; and in fkuations the moil 
perilous this is often found impracticable. 

The remedy for thefe defects is eafdy Hated, but the prac- 
ticability of applying it requires explanation, as inveterate 
prejudices in the minds of fhip builders are to be oppofed, and 
flrong prepofTeffions, in the minds even of men of fcience who 
have thought mechanics deferving their attention, to be com- 
bated. 

To give fhips great horizontal expanfion, in proportion to 
their depth, which I conceive efTential to the perfection of their 
form, the conftruction of their hulls, in other refpects, mud 
undergo a change. The bow and the fide are, or rather ought 
to be, conftructed upon principles directly oppofite. The one 
is to break through the water, the other to refift all force that 
gives the body of the vefTel a difpofition to lee-way. The per- 
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feclion of the former is to have as few points of dired 
refiftance as poflible, that of the latter, it would feem, to pre- 
fent as many ; muft it not then, to an unprejudiced obferver, 
appear extraordinary that both parts fhould be compofed of 
fegments of circles, fcarcely a fuperficial fquare foot of the 
largeft Ihip's fide, below the water mark, lying perpendicular 
to horizontal preflure. The keel, in fact, with fome fmall ex- 
tent of plain immediately above it fpringing from the bottom, 
are trailed to for refiftance, and thefe are in moll cafes insuf- 
ficient, few vefTels, except frigates and others of extraordinary 
length, being found to fail well upon a wind. 

An argument univerfally ufed by feamen and fhip-builders, 
in fupport of the prefent. conftru&ion as to depth, is, that what 
they technically call " a gripe of the water below the power 
" of the furge," is eflential in preventing vefTels from being 
driven to leeward. — As this argument, if found, ftrikes directly 
at the root of any improved fyftem founded on expanfion, it is 
necefTary that it fhould not remain unanfwered. 

A gripe below the influence of the furge, if it mean any 
thing, implies refiftance to the force of waves beating againft a 
fhip's fide. Now fuppofing this refiftance poflible, the firft high 
fea that fhould ftrike her on the beam, in a gale of wind, 
would inevitably either overfet her or deftroy her by forcing 
in her fide ; the fecurity therefore of fhips, in numberlefs cafes 
that conftantly occur, depends on their yielding to the force of 
waves. Admitting however, for argument-fake, that, in ftorms, 
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the dexterity of feamen may prevent a fhip from being ex- 
pofed to the violence of the fea upon her broad fide, let us fee 
how, in moderate weather, the deep gripe can operate. 

Waves, I believe, are not thought to run very high when 
they rife from fix to ten feet above the water level ; that is 
from twelve to twenty above the trough of the fea : — there are 
few fhips whofe draught of water exceeds twenty ; is it not 
evident then, that through all gradations of fize, veffels, even on 
their prefent conftruclion, are in general completely expofed to 
the power of the furge. 

But, as experiment fuperfedes argument, any perfon in whofe 
mind dovibts exift xipon this fubjecl:, may fatisfy himfelf by 
viewing a fmall cutter, when failing upon a wind, in company 
with large fhips ; or by obferving a wherry, which draws (till 
lefs water, working to windward : Nay, even a Chip's long-boat, 
the moil flat of all fea veffels, may ferve to convince him that 
he may difmifs thofe doubts without running much rifk of 
falling into error, and fatisfy him that, provided a veffel have 
hold of the water proportionate to her fize, it is of little mo- 
ment whether the gripe be near to or remote from the fur- 
face. 

The improvements then which I beg leave to recommend in 
the conftrudlion of merchant veffels are, an increafe of their 
horizontal, and a reduction of their perpendicular dimenfions, 
which will correct the three defects I have pointed out ; alfo 
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the alteration in the fhape of tlieir fides and bows, which I 
have already faid is neceflary, in order to render thefe improve- 
ments practicable. 

Were the length of the keel even fb far extended as that it 
fhould reach two perpendicular lines dropped from the ex- 
treme points of a {hip's upper deck, the increafe of gripe 
would be prodigious, and the additional expenfe trifling. A 
fheer or projection abaft is unqueftionably beautiful ; but it is 
of no ufe, and the eye would foon become reconciled to an 
upright ftern. The fheer, however, might be given with any 
length of keel, where expenfe fhould be difregarded, unlefs it 
fhould be thought, which I am rather inclined to believe, that 
a very long veflel would be weakened by it, for the ftrain 
upon a fhip's centre is in fact refitted more by the binding of 
her upper planks and timbers than by the ftrength of her keel. 
The expenfe of this increafe of length, together with that 
attending the increafed breadth of the vefTel, would nearly be 
paid by the faving caufed by the reduction of her depth. 

The alteration in the form of the fides and bows needs a 
few words more of explanation. 

The effect to be expected from a flat fide is exemplified in 
an ingenious contrivance ufed to fupply want of depth in 
Dutch vefTels of various defcriptions ; and I cannot give a more 
correct idea of the improvement in this refpect I wifh to 
recommend, than by faying that the fide of a fhip, below the 
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water level, or a part of it at leaft, ought to referable a lee 
board of confiderable extent. By means of this board many 
Dutch merchant vefTels, notwithftanding they are conftructed 
with a floor almoft flat to fit them for great burden and 
fhallow water, are found to fail tolerably well upon a wind, 
and yet they are in general fhort, with bluff upright bows, 
and many other defects. 

Dutch fifhing veffels too, particularly thofe employed in 
great numbers on the coaft of England, are rendered by the 
ufe of a lee board good failers. Not being intended for burden 
they do not in general much exceed boat fize ; and although 
they are the mod flat of all decked veffels I have feen, their 
fecurity in blowing weather is proverbial. 

Now in reipect to the bows of merchant mips, I will only obferve, 
that although they flope off tolerably well when veffels are light, 
they prefent, when laden, fuch refiftance to head way as can 
fcarcely be overcome by any preffure of fail. The evident 
remedy is to render them lefs upright ; expanfion in them, 
although abfolutely neceffary above the water level, being quite 
ufelefs below it. 

By adopting thefe improvements I am perfuaded that the 
fame quantity of timber and other materials now employed in 
building a merchant vcffel of one hundred tons burden, would 
ferve to form one capable of carrying at leaft one hundred 
and thirty, and that the velocity gained would rather exceed 
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this proportion. The advantage of performing three voyages 
in the ufual time of two, or even fuppofe five in the time of 
four, need not be dated ; nor need that which would refult, in 
the feafon of tempeft, from reducing the length of time in 
which mips are expofed to danger, or in time of war from 
rendering them capable of evading purfuit. 

The conftruction of vefTels employed in carrying mails be- 
tween Dublin and Holyhead I conceive to be nearly as defective 
as that of merchant ihips, which their hulls in a great mea- 
fure refemble, although they are built exprefsly for fpeed and 
accommodation, and not burden. But indeed burden they do 
carry ; for, from their deep form, they require an abfolute 
loading of ballaft to prevent them from overfettihg ; and their 
draught of water is fuch, although fmall vefTels, that they can 
float on the Dublin Bar only at a particular time of tide, by 
which fair winds are frequently miffed, and the pafTage from 
England unneceffarily prolonged. From their want of length 
and exceflive depth they are fuch flow failers, that the Favourite, 
a light long vefTel, fitted out by private individuals, has made 
her pafTage to Holyhead in nine hours, when two packets, 
which weighed anchor when fhe did, took twelve to perform 
theirs. 

In determining the mod proper conftruction for thefe, or 
indeed any other fea vefTels, it fhould be confidered that the 
greater the length the lefs depth will be neceflary to prevent 
lee way ; and that the greater the breadth, the more fail may 
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be carried, and the lefs ballaft required. Weight it is true 
does not operate exactly upon mips as burden does upon ani- 
mals ; its fituation, as I have already faid, determining in a 
great meafure the refiftance to velocity it caufes ; but that its 
operation is confiderable cannot I believe be doubted. In fhort, 
I am perfuaded that packet veffels might be conftructed on a 
principle fo light, that they might pafs the Dublin Bar at any 
time of tide, fo fpeedy, that they would commonly perform 
their voyage in three-fourths or perhaps two-thirds of the time 
thofe in ufe now employ j and at the fame time that they 
would, if poffible, be more fafe, and certainly much more 
commodious, their building and failing charges would not be 
more confiderable. 

To determine the exact extent to which the improvements 
I recommend can, in general, be practically applied, is not 
my prefent object. I only mean to fugged hints which, if 
thought deferving of the trouble, may eafily be thrown into 
regular fyftem ; and I will clofe an addrefs, imperceptibly ex- 
tended beyond its intended limits, with a word on mips of 
war. 

Should thefe improvements prove founded on true prin- 
ciples of naval architecture, their application may certainly be 
extended to the conftruction of frigates and all other King's 
fhips carrying one tier of guns only ; but that thofe of two 
and three tier can, in an equal degree, be improved, is an 
aflertion I will not hazard. The effeft of the weight the latter 
carry above water muft be counteracted by a proportionate 
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weight below it, and it is poflible that an increafe of their 
horizontal expanfion would be unfafe, confidering that timber 
beyond the prefent dimenfions cannot well be procured. Deter- 
minate flatnefs of fide, however, for fome diftance below the 
furface of the water, would aid very confiderably in refilling 
the effect of a fide wind on fo prodigious a furface as their 
hulls prefent above water, and even a very trifling addition to 
their breadth of beam would probably enable them to carry 
their guns better than they now do in a high fea, and render 
fome reduction of their draught of water practicable. 

That light frigates might be made capable of receiving as 
great velocity from a moderate breeze as is now given them 
by a ftrong wind, is a truth I am perfuaded of ; and that the 
utmoft velocity any veffels are capable of is not yet attained in 
the European feas, is a fact that will not be doubted by any 
perfon who credits the well authenticated accounts given of 
flying prows. The form of thefe veflels it is true unfits them 
for any other fea but that in the latitude of the Ladrone 
Iflands, but ufeful hints may notwithstanding be taken from 
their conftruction. 



